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U .  l N  PUT CUM I'U?'ING g,C:'1'ION 

This  hylwid (digital and anslog] ~nultiplicr-divider type r:omputctr j i r  0- 

~ 1 ~ 1 ~ s  ' ~ n  accnrase ni>d  continuo!!^ m a s s  or stalldaid flov~ailtc.  o~ltl,at In 

frr?qucncy form by prc-cjsc computation froni t h t e e  simitltn~:c;ous ~ ; I ! . W L : : :  

a )  ;he putsc-rate (or frequency) output of thc flowmctcrirlq secrlon; b) 

the absolute pressure i n  analog form; and c )  the absolutc ternpcraturc, 

2. &rtial Pressure Pcrccntaqc Cnr~cer~trat ion C o r n p a  

I'our (4 )  analog cotnputers receive t he  a.~~alog outputs of t h e  mass spcc- 

ti-omc:tcr and transform each partial pressure 402, C02. N2 or  1120)  

into the percentage concentratictn (of the total pressure) f o ~  subscguenl 

cnm;>[!liition. 

The function of t h i s  controller i s  lo correct the time "rnlsmatch" be-- 

Iwpc.11 t h r  f l n n p r ~ t c  21.4 pr* l t i ;~ t  ;~I.~:;'csLIIc: sjqni11. T ~ I P  two c)l~t;iut s of tire* 

L . * ~ T &  11c c c)r;11~11i~d I ~ I  C:L,I~~!C\ p h i 3 ~ :  1t.1;-t  I C > I I S I I I ; *  v f i ! ) ~  : I t (  1 , . 1 : .  i , ! ~  
F' 

s;l<urois. . - ---r 
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iiurlng thc rosplrallon thcro ct3n bt. nu cxhalir~g durlng 1hc lnl~oi lng g)t-tlotl, 

r)r V ~ C C  vrSrsa; t t t ~  circ:uit is 6 0  iltrnncqc!d that, at t iny i j ~ ~ c  orlly oni! froq- 

of signal ate cornprcsscd Into a s i n g l e  data  channcbl. - 
This Is accon\plislied by two NAND gates, A and ti . During the 

lnspfratory period, t h e  flow djrectlon discriminator switch scnds nut a sly- 

nil1 of lcrgirl state 1 to A , but a t  tlrc? same t ime  applies a siynol of 16qlc - 
state  0 t o  A :  A then  allows f i  to pass during the  entire period rL, - 
while A holds off f, during the  same ~ ' ~ e r i o d .  

Conversely, when thc flow direction is changed to expilatory flow; - 
t l le  flovr ctirection discrinlinator fends 0 to A and 1 to  A ,  allowirrg f, - 
to pass through A for further processing .during the 7" period. 

- 
The operation a£ A and A is therefore analogous to a double-throw 

switch, allowing the transmittal of one signal at a time through a canlmon 

processing channel. 
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:,: .-:ILL pc;inf cf stlr  contract i.rork, when the eificioi: drld ;ICCL:L~C i 3 ~  ... -. 

- . . . ":r .r e ; :  aczlysis and con;psta"iion of respiratory and i ~ c t t b o i i ~  p i ~ r n o m t n a  

? !  . . .-:.. ..:!i.iicg: L:i.cor.;u a reality; tha t  rilos'i of tl.~e difficult: psobl~;xls srr? c:.:l:;.: 

. . i. * 4 . . , ..., t:-:i!t tk,e xeinaicing issue is oitdy o r;li:tter ~i clcrjreo 0 4  pelfcr::io:;, kc,.: 

C 
J ,  - , j  i: is useful for Q~iai-itum Dynamics to submit tile following bzc ) ; s i ' ~~~ . id  6"- 

1:. f 9 t 6 ,  MSG-NASA awarded s imul taneous ly  two contracts to Quar~tum Dy- 

?. , . ~ , ~ l c s :  .. .. lor  Ihe procurement of a n  unl-directional respiratory flow syztcxi corn- 

;:c:c with i: data system, and for  the furti~.'.r product dc.:e%opmcni of a bi-dir- 

% ::l::al r~%spiratory systern,  At that  t i m e ,  we had already durnonstratrjd to 

2.: 5 2 -  j \ X i A  and to Pcrkin-Elmer (then a NWI.S contractor) tliat the bi--diic~tion;lI 

b y ?  fSatvmeterliig unit was availabla i n  its essential form, a: Quantum Dy- 

F ~ t r r i l c s ,  Xnc, 

2 ,  i. Es.tnng 1,ire e;lrllcsr pnr i  oi s j r  via; X, ;i,ci.i. t.t.\:; :iii, ~ i ; ~ ? . ; i l ~ L L ~ j : : :  

vauiijation between the uni-dircctiotlaf. and bi-directional apyrt?ach; 

were directed by the  then technical coosdinator to place ercpha- 

S i s  on the first approach, aiming to create and to u'emoi?i:tr+lle the 

;c:cc.,'i,<-; - t . .  . . d y  of a "tofiil" n;ctaboilc data s y s l c i ~ ~ ,  f e c d i n ~ r  to ~}:(i Tu- 

qilireri co:npated metabolic data such as  rr,;:>Liic s'olurric, ?:;':;;ki. 

I . C ~ C D T , P ~  rate:;, Tx and RQ, Such "total4' 5y.iC;n h;ii lit. 2::' i;.;:~:l 

s:tC:l'~;.ti:r! prcvi~u: , ly ,  hy much  Iarcjcr c~l~~r6~C;tnr : ;  n~;l:l' i t  ! * i i c ' ! * '  

tiisc,u:-,: of c>,;,cr,.cii:ul-t.. Bcc ;?us~  of tllp cr.trcn\ply !b;rrb:is;i i.ti!-:i,<..:, 

;.I,;;<:; <!:'ti: :!.%:i i ."  





















! Q P ~ , J  i?cr!~<!!i sclphal:; rt,r:n-!&ktag, t1.r : J**i  ;.'t$r::- 

13.er;tJ,!:2n c-: %v?;at t r~n2 ip t f~F .d  &I what ? k ~ t *  $ 3  e! cr:-zrd?:I~,?- 

&t!p I ! Z $ ' ~ P : & P : ~ P  1 0  t t : ~  P : ' < W ~ l s i ~ : r )  ~ ; l i 3  Y!C'1."Y:.c $4: i l ~  Y" :'?: i: . 
a 

Tllfs  W b S  LlQt don@ k!~aiiir69 %.!WPC WCTC t:O f ~ ~ i d ~  fQT d!€it~: 

clmk, and rha I:h ~hrtnrtel was d$u;crs& for Ts$, 

" l a , ! : ;  i. ~!Iy>%?>?~d ~?.c!dft!~? i s  ~ c ~ ~ > ~ ~ ! ~ < I ) ~ ~  riv.;$~: ?> * : t , * l b  L a t  k 

c l t ~ k  (fdkkh we car) buiJd oursolvos, fI rwcdcd) :-~!c!I iG? 

out pt:t and the addition of 4 bigStnl oolulalrs t@ thr. r!rqi !tji 

jjrlratcr f;?arc!lful cr~try) or print-out tyi>t!xs\'ri:cr, 

B) I t  Is virtually i rnpra t ive  that i n  arq? fu:\l:t. ci;.:d r.y: ;tr::, 

cf Transform the, present design ss that the  irp?;rke and m- 

lease data bemrne Nle ac~sult of "dfvidcd by Th<' F)~WFSEI 

using dlgitnl computation, Tho techniqr~o trils aircady Lwe3 

d) The same ncvzly dcvclvpcd technique, namely disetrt 

rndhen~zioicoil dfvlsion process Eram BCD cm?cd Qstrr, can 

also be used to c~kccllatc the RQ f n  n stmp3tllc?8 and ~ m r &  

&ccur,a:c n.snrlcf, Dw!:-q t!~e p ~ t s t ,  wt. vsrc? Di:~lti3i-!s- 

h:r:!!c*: (LP 10 A)Convrrtcr : tkqrl, s~t?i~,le- ,~r:5*holif  ~ll'?.:;' 

t)tct~, 3 ~ . j $ ~ ' ~ i a l  h;.t~rjd VT fi" C,,rlipuiG*c ;.?lr:$ a f d ~ c ~ i  1'; t''.~, Ti 

arl vp-coun:er and Iln.rll,. r!w rcsulr2nt PPI:":: 1s C + W ~ * C C ~  















t; 5 lq?Tg ~;~v;.ry-T'~f~t~ 

k'or PI'/T C:.ampnters, it Is desirable to use hlqht!. frcqucn~z I ~ p u t ;  

pm-ti~u£&rly in ~ r d c r  to rnlnfmize t h e  dyrmmfc:  counti in^" c.nora c'cdrlnrj 

tlrt a:4ccndinq and c?c?:;cending slop2 of the! F.tiils~; ,C:p~c:rr::::~tr~r ?:lt;?;~t. 

The computer is based on the so-called "E kip p ~ ~ l s c  count" c=r.cttccjrt. 

If the euunt rate Is high, then the dynamic c n ~ r  can be m;~ u'- 
W l t t ;  the prcsefit MXTLRCTJ XII System, a dlscrepaijcy of 

repcatc?biItty can occur, although tills !s onfy ahout 1 to 2 ,..,, 
total print-oitt vaiuas , 

C) -la= 

The Improvement of these ftvo eurnputenrs is merely a, mettcr of oxteid- 

inq thelr frequency range, end circuit revision using l~ighcr quality cirewlt 

-. oo~gpancnts. Ns major technical difficulty is anticipated, and tho cast 

involved i s  relatively small. Thc rcqulrement aE high cnrnputlily dcnsity, 

as fustitiacf by studying the results of recent prclr~:lir~al.y tc>.:s at j.:Al;!l 

Er.vironmeatal Physiclogy Laboratory, particularly whcn the o:lrcmc cases 

of 3ow Ilowrate/hfgh RR sra conccrnctd. Althouglz good camputfng accirracy 

1r:ls been demonstrated, whcn c>pttrati!>g within i t s  designed rca!m,  that 

p:vi)o:prl fn~pro\*crw:n~ of tilcsc 1:':~ rr)nl;>u:rsrs ::!I-)~!lr! t j c - ~ ~ c  .: : i t r b : ! l \ : . : .  !>,- 

C ~ ~ ~ l : ~ i f ! t ~ t ~ f l  i t ! I  ~ t f ~ c ; c ~ ~ ! . a r y  ~ * I C ~ T  U Jle t~t~~Ic~rtc~l:rr~ t!!: ::no~\ ;I !: \*tl.:*:!l:!(*. 




